INTRODUCTION {#sec1-1}
============

Low back pain is the leading cause of disability in the general population; the increasing prevalence may be attributable to the changing lifestyles, poor postures, diet, and physical activity. Patients of chronic low back pain experience a major setback in the daily routine, social, and occupational activities. This is further worsened by the consolidated effect of physical incapacity and depression. This further accentuates the patient\'s perception of pain, thus setting up a vicious cycle.

Assessment of intensity of pain involves both subjective and objective evaluations, but it is important to evaluate the impact of pain on patient\'s day to day activities, in another words quality of life (QOL). Visual Analog Score (VAS) in chronic pain has been researched and now considered a validated tool to measure the condition-specific disability in a 2000 systemic review of research.\[[@ref1]\] Further, the effect of pain on QOL has also been evaluated using disease specific questionnaire which provides a distinct advantage of focusing on the range of activities affected in this symptom complex.\[[@ref2][@ref3][@ref4]\] Out of these scores modified Oswestry disability questionnaires, SF-36, and Quebec\'s scale have been recommended for evaluating the effect of physical therapy.\[[@ref5]\]

A variety of versions and translations of different scores are being used at various pain clinics to quantify improvement in physical disability after lumbar epidural steroid injections (LESIs). This depends on the clinician and patient\'s preferences.\[[@ref3][@ref6][@ref7]\] However, there is no recent study to directly compare the intensity of disability due to chronic back pain and therapeutic response of LESI measured using these scores.

The present study aims to compare four QOL questionnaires in terms of severity of disability measured in preprocedure scores, quantification of improvement after LESI, correlation of these scores with VAS and intercorrelation among the QOL scores to evaluate whether these scores measure similar grades of disability during treatment. We hypothesized that all scores used in our study do not correlate with VAS or with each other.

SUBJECTS AND METHODS {#sec1-2}
====================

A prospective observational study was planned at a single urban pain management center after attaining approval from hospital ethics committee over a period of 1 year. Fifty-one consecutive patients between 18 and 70 years with low back ache (LBA) of more than 3 months attending pain clinic were enrolled for this longitudinal qualitative study. Patients with cauda equina syndrome, coagulation disorder, allergy to drugs used and concurrent use of systemic steroid medications, opioid habituation, psychiatric disorders, altered mentation, and pregnancy were excluded from the study.

After screening through the selection criteria written informed consent was obtained. One patient did not undergo intervention due to technical difficulties and was thus excluded from the trial. Two patients got diagnosed as chronic depression during the study, hence, excluded. Another four patients were lost during follow-up. Thus, a data of 44 patients entered the statistical analysis \[[Figure 1](#F1){ref-type="fig"}\].
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Pain intensity was scaled using VAS from 0 to 100. The physical disability was assessed using revised Oswestry Disability Index (ODI), Quebec\'s, and Roland--Morris disability questionnaire (RMDQ) for QOL and mental health using depression score with the help of a nonmedico translator (VK) blinded to the study. As provided in the questionnaires, scores of ODI was be graded as minimal (0--20%), moderate (21--40%), severe (41--60%), crippled (61--80%), and bedridden (81--100%). The Quebec\'s score was be graded as no (0--20), borderline (21--40), mild (41--60), moderate (61--80), and severe (81--100). Depression score was graded as minimal, 0--4; borderline, 5--11; mild, 12--21; moderate, 22--31; and severe, 32--51. The Roland--Morris is not provided with any grading.\[[@ref8]\]

After a thorough assessment of pain, the case was managed with a multimodal approach using interventional pain management complemented with pharmacotherapy, physiotherapy, psychotherapy. Patients were followed up at 2, 4, 6, 8, 10, and 12 weeks after the therapy and the outcome assessed using VAS, revised ODI, Quebec\'s, RMDQ, and depression scores.

Outcome and statistical analysis {#sec2-1}
--------------------------------

The baseline scores were condensed as mean ± standard deviation. The baseline scores were compared among each other by plotting the values as 0--100, where 0 depicted least value and 100 denoted best possible health status reflected by each score.

Taking an α error of 0.05, including 43 subjects for this study provided a power of 80% in detecting a change in variables over time. For our trial, a total of 44 patients entered the assessment. The primary outcome was evaluated as correlation among all measurement tools using Pearson analysis applied at all time intervals. The secondary outcome was assessed using comparison in severity of disability recorded with each questionnaire at baseline. Tertiary outcome was focused on evaluating the statistical improvement over baseline scores using repeated anova test at all follow-up intervals showing trend in the scores.

RESULTS {#sec1-3}
=======

The patients followed in our study were predominately males (26:18), of mean age 42.38 ± 13.72 years; 71.90 ± 8.86 kg weight; and 166.13 ± 7.03 cm height with chief complaints of LBA with or without radiation. The baseline scores (secondary outcome) show that mean values of Quebec\'s disability scale were lowest as compared to the rest of the scores \[[Figure 2a](#F2){ref-type="fig"}\]. In addition, grades of disability provided by the scales (except Roland--Morris) were also calculated and compared for each patient \[[Figure 2b](#F2){ref-type="fig"}\]. Most of the patients were rated as moderately disabled by revised ODI and moderately depressed according to the depression score whereas the Quebec\'s scale counted most of the patient as having no disability.

![(a) Baseline scores, (b) grading of baseline scores](AER-10-574-g002){#F2}

The VAS shows improvement in mean scores at all follow ups starting from 2 weeks post procedure till 3 months follow up. By applying repeated anova test, all the quality of life score including the oswestery diability score, roland morris, quebec disability as well as depression score also show highly significant improvement (tertiary outcome) till 3 months follow up (*P* \< o.oo1) \[[Table 1](#T1){ref-type="table"}\].

###### 

Comparisons of improvement in pain (visual analogue score) and quality of life scores

![](AER-10-574-g003)

The Pearson correlation of VAS with QOL and depression score (primary outcome) studied at all follow-ups till 3 months showed that all variables correlate well with VAS at various time. This correlation appeared to be strengthening with time, which implies that correlation is moderate at severe pain intensity and strong when the pain scores are low \[[Table 2](#T2){ref-type="table"}\]. The best outcome predictor for VAS was seen to be ODI at preprocedure and at all follow-ups till 6 weeks (*P* \< 0.001), with depression score having predictive effect from 6 weeks to 3 months \[[Table 2](#T2){ref-type="table"}\]. Rests of the variables were excluded at respective time. These correlation coefficients also increased with time, which may indicate that at lower disabilities, scores correlated better.

###### 

Correlation of visual analogue score with quality of life scores and depression scores
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The scatter plot showing correlation among QOL scores demonstrated a strong positive correlation between RM and Oswestry with the correlation coefficients in the range of 0.76--0.94 \[[Figure 3](#F3){ref-type="fig"}\].
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DISCUSSION {#sec1-4}
==========

Chronic pain levies a deep impact on the overall health status of individuals suffering from it. As the intensity of pain aggravates, the physical disability increases and this sets up a worsening cycle of depression which further aggravates the patient\'s perception of pain. A growing awareness of managing this multifaceted problem led to the proposal of various scores to evaluate the degrees and dimensions of the physical and psychological impact. The prime objective of our study is to outline the most suitable score to be used for routine LBA assessment and treatment which would effectively express the quantum of improvement after LESI.

The commonly used scores include Oswestry and Roland--Morris scale in addition to the VAS. Apart from these, two more scores are chosen in the current study which has been specific for low back pain being used in our setup routinely. However, it has not been possible to include other disease-specific scores in our study because that would make the evaluation far too exhaustive for the patient.

The scores at the baseline revealed the mean values and grades of Quebec\'s disability scale low as compared to the rest of the scores. The formula involved to calculate Quebec\'s disability amounts to zero when the questionnaire sums up to 20 or less indicating minimal difficulty to perform the tasks. This might be the presumed reason of Quebec\'s score apparently underestimating the disability which may have been counted in moderate to severe disability by other scales.

The improvement in physical and mental handicap has been uniformly demonstrated by all the scores till 12 weeks follow-up. In a randomized prospective studies for evaluation of outcome after LESI using Oswestry disability questionnaire (ODQ) and Roland--Morris scale, highly significant improvement has been reported till half to one yearly follow ups.\[[@ref9][@ref10][@ref11]\] Another retrospective evaluation of up to 9 years follow-up demonstrated functional improvement of up to 2 points or more on Roland--Morris score equivocated to 50% improvement in VAS.\[[@ref12]\]

Various versions and translations of ODQ are available, and a review on normal and back pain patients shows it to be valid and vigorous tool; on the other hand, its sensitivity in terms of change has not found to be clear.\[[@ref1]\] In our patients, we have used the revised ODI, which avoids the detailing of disability related to the sexual activity since most of the patients in our set up avoid such questions.\[[@ref13][@ref14]\] Further, previous studies evaluating VAS and ODQ recorded in patients of chronic LBA have demonstrated moderate correlation between them (*r* = 0.62).\[[@ref15]\] In our evaluation, lower correlation has been seen at baseline evaluation (*r* = 0.477); and a stronger correlation with VAS (*r* = 0.785) at 3 months follow-up. This outlines the fact that at severe pain intensity, patients enter a vicious cycle of worsening mental health, physical inactivity, and comorbidities; which amounts to a disability level unexplainable by pain intensity alone.

In addition to ODI, depression score clearly outlined the pattern of change in pain intensity following interventional therapy. The extent of psycological impact of pain was graded using general questions with respect to how frequently the patient experiences a particular negative emotion or thought. Majority of the patients seemed more eager to respond to the psychological evaluations rather than the physical ones.

The intercorrelation among the scales surfaced that Roland--Morris score and ODQ demonstrated strong correlation which intensified further with increasing relief of symptoms. Commensurate to this, Leclaire *et al*. compared two populations of patients with low back pain of different levels of severity and revealed moderate correlation 0.66--0.72 (*P* \< 0.0001) concluding that both functional disability scales accurately discriminated between patients with low back pain of different severity.\[[@ref16]\] Further, a research involving these tools revealed RMDQ may be more suited to milder disability whereas ODI may prove better in persistently disabled patients.\[[@ref17][@ref18]\] Roland--Morris scale provides the benefit of being concise, easy to respond and may also be preferred in routine assessments. Furthermore, the questionnaire itself includes a sector a psychological assessment which is not offered by the other two QOL scores. Apart from this, the questions have been based on the activities that are of the daily routine. However, there is no grading of the extent of difficulty involved in carrying out those activities.

Apart from this, during the study, the authors also appreciated that Oswestry and Quebec\'s disability scale work well for detailing of extent to disability related to pain due to the grading of subjective symptoms. Over and above, ODI has distinct benefit of the provision of calculating scores even when all the questions are not answered.

The limitations of our study included the use of only a single score for depression in psychological evaluation. Moreover, most of the patients required the help of a translator which may have resulted in observer bias. Furthermore, the evaluation of socioeconomic status could have been included in demographic profile; pattern of baseline physical status may be contributing factor in patients where QOL scores do not improve.

CONCLUSION {#sec1-5}
==========

All the QOL scores correlated well with VAS however revised Oswestry proved to be the best outcome predictor in terms of pain relief, followed next by depression scoreAmong the QOL scales, revised Oswestry and Roland--Morris questionnaires addressed similar grades of disability in the periprocedural scoresAll the scores measured the disability due to pain at first evaluation; Quebec\'s scale underestimated the severity of disability with respect to other scales.
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